284  ... NATURE OF MATTER AND ENERGY
its lack of chemical activity (zero-valence) is accounted for. The
sodium atom contains, according to this theory, one electron in
its outermost shell, with room for seven more; the chlorine atom
contains seven, with room for one more. When the two atoms
unite to form one molecule of common salt, the one outer electron
of sodium is pictured as filling the gap in chlorine's outer shell.
The sodium atom loses an electron and becomes positively
charged; the chlorine atom gains one electron and becomes nega-
tively charged. The two atoms are then held together in chemi-
cal combination by the force of electric attraction. Unlike charges
attract each other. Similarly,, other compounds are interpreted;
also the regular grouping of the elements according to valence,
atomic weight, atomic number and other chemical properties, in
the periodic table which is given in the appendix.
Both models have been useful in correlating observed facts and
in suggesting fruitful researches. The Rutherford-Bohr atom
pictured commonplace matter, say a spoonful of table salt, as a col-
lection of billions of miniature solar systems in orbital motion;
and the Lewis-Langmuir model presents the intriguing idea that
electric attraction alone keeps the atoms of the two elements,
sodium and chlorine, the one highly corrosive by itself, the other
poisonous, safely joined together in that spoonful of salt. But
each model presents certain inconsistencies, and neither accounts
satisfactorily for all the marvelous phenomena of matter. Too
simple and too concrete to be accepted as reality, both models may
be regarded as intellectual conveniences. Matter and energy are,
as we have seen, not nearly as sharply differentiated from one an-
other as was once believed. They apparently merge into one
fundamental reality. Since an entity of such a nature cannot be
pictured, there is no longer any reason for trying to picture the
atom more concretely than as a rather vaguely defined system of